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tion from which the animals eventually died. There was evidence of
railing circulation, consisting of intermuscular edema of the legs, in-
creased fluid in body cavities, and congestion and edema of the lungs.
There was frequently a severe hemorrhagic enteritis, often associated
with large amounts of blood stained fluid in the lumen of the small
intestine. Fatty degeneration of the liver and kidneys was a frequent
finding. The skeletal muscular lesions were similar to hyaline, waxy
or Zenker's degenerative changes. There was also a proliferation of
fibroblastic tissue which tended to replace the degenerating muscle.
The heart muscle was involved in all animals. Gross alterations con-
sisted of dilations especially of the right ventricle. When the heart
was yet normal in shape, the myocardium was usually paler than
normal, suggesting degeneration and fibrosis. Histologically, hyaline
and granular degeneration of the heart muscle fibers was seen, and in
some areas the fibers were necrotic and in process of absorption. These
changes were accompanied by an increase in connective tissue which
often completely replaced portions of the degenerated muscle. Com-
parable changes occurred in goats fed a diet of similar composition.
These heart changes being similar to the ones described by Agduhr
('26), they studied the question of cod liver oil injury, but with in-
conclusive results.
Pappenheimer and Goettsch ('31, I.e., '36) have described nutri-
tional muscular dystrophy in rabbits by restricting them to a diet of
rolled oats, wheat bran, casein, lard, cod liver oil, NaCl, and CaCO3.
One adult rabbit which successfully completed a pregnancy on this
diet, when about one year old, upon the performance of a biopsy from
the thigh muscles, showed necrotic fibers. Her young were scrawny and
were dead within 24 hours. Histological sections from their muscles
showed that the muscular dystrophy had been transmitted to the young
in prenatal life.
These workers conclude that it is not justifiable at the present time
to speak of this disease as a deficiency state but point out that there is
some evidence that soy bean oil and cottonseed oil exercise a protec-
tive effect. Madsen ('36) found that the basal diet supplemented with
the non-saponifiable fraction of cod liver oil, and* without added fat,
produced dystrophy to nearly the same extent as the same diet con-
taining 6 per cent of lard. Substitution of cottonseed oil for lard caused
a high degree of protection. He confirms the finding that cod liver
oil causes dystrophy and concludes that the fat relationships studied
are not the only factors involved in the production of muscle dystro-
phy.                                               /
Morgulis and Spencer ('36) using the diet of Pappenheimer and
Goettsch ('31, l.c.) prevented as well as cured the muscle atrophy